The aim of commercial pig breeding programs is to maximize the number of pigs produced per sow per year. Given that sows exhibit an estrus during lactation is a potential means of increasing productivity of a pig breeding herd without reducing in lactation length, conventionally, weaning of piglets at a relatively young age is often related to post-weaning piglet performance which compromises piglet welfare. Therefore, intermittent suckling (IS) is a management technique in which lactating sows are separated from their piglets for a fixed period of the days and allowing sows to continue nursing piglets while exhibiting estrus and being breed during lactation, thereby promoting both piglet well-being and sow reproductive performance [1] . For this study, primiparous sows (PP) were exposed to 28 day (D28) lactation with intermittent suckling (IS) during the final week prior to weaning. The sows detected to be in estrus during lactation were either bred at this first estrus (FE) during lactation (IS21FE), or were "skipped" and bred at their second estrus which occurred after final weaning at D28 (IS21SE). Despite the benefits of IS, the effects of the maternal physiology related to breeding during lactation on embryonic transcriptome are largely unknown. Recent advances in the ability to assess embryonic gene expression in both sexes have made these analyses possible. Here, we describe the experimental procedures of two color microarray analyses and annotation of differentially expressed (DE) genes in detail corresponding to data deposited at NCBI in the Gene Expression Omnibus under accession number GSE53576 and GSE73020 for day 9 embryos (D9E) and day 30 embryos (D30E) respectively. Although only a few DE genes were discovered between IS21FE and IS21SE in both sexes from D9E or D30E, the raw data are still valuable for future use to understand the gene expression profiling from two different developmental stages.
Experimental design, materials and methods

Embryos collection and PCR sexing
First parity sows were submitted to an ovulation-induction protocol, intermittent suckling (IS), during lactation [2] . Sows were humanely euthanized at day 9 (D9E) and day 30 (D30E) of gestation for embryo collection. An additional control group of day 30 embryos (C28) was also collected from control sows bred after weaning at day 28 of lactation. All embryos were stored at − 80°C before further usage. A modified HotSHOT method [4] was used to obtain DNA for sex typing. PCR sexing was performed using a single pair of primers (Table 1 ) redesigned based on the pig amelogenin (AMEL) genes located on X and Y chromosomes [5, 6] . Phire Hot Start II DNA Polymerase (F-122S, ThermoFisher Scientific) was used to perform PCR with an initial denaturation at 98°C for 30 s, followed by setting the PCR program for 30 cycles first at 98°C for 5 s, annealing temperature at 61.8°C for 5 s and extension at 72°C for 10 s, and then with final extension temperature at 72°C for 1 min. A single band size corresponding to 850 bp amplicon appeared in the gel for both sexes with an additional smaller amplicon of 670 bp observed for male embryos due to 180 bp of deletion in Y chromosome.
Microarray design & performance
Agilent custom made array-031068 referring to porcine embryospecific microarray (EMPV1) was used in this study [3] . A dye-swapped (Cy3 & Cy5 fluorescent dyes) direct comparison design with 3 biological replicates was used in both D9E (GSE53576) and D30E (GSE73020) studies for both sexes as shown in Fig. 1 . In D9E study, no control group was used when comparing between IS21FE and IS21SE directly (Fig. 1A) , however, for the D30E study (GSE73020) a control group (C28) was dye-swapped either with IS21FE or IS21SE (Fig. 1B) . Dyes labeling and arrays hybridization were performed under Ozone Free Box ™ (BioTray, Villeurbanne, France) inside a dark room with light control system.
Microarray analyses
Microarray data analyses were performed using FlexArray software version 1.6.3 (http://genomequebec.mcgill.ca/FlexArray) for data normalization methods using simple background subtraction, LOWESS normalization within and between arrays (Fig. 2) . Further analysis to detect DE genes was performed using embedded programs in the software such as limma [7] and the Benjamini and Hochberg false discovery rate (BH-FDR) [8] multiple comparison correction condition with additional switching on the calculation setting for false positives due to the dye effect. In analyzing D30E, C28 was set as a reference during the analysis in order to detect DE genes between IS21FE and IS21SE (Fig. 3) . Threshold parameters setting for DE genes were considered to be significant when a fold change (FC) was ≥ 2 (or ≤ 0.5) with a BH-FDR adjusted P value (B-H P-value) ≤ 0.05 in both studies. Under Volcano plot view of P-values from Flexarray analyses between IS21FE and IS21SE treatment, more spots were identified to be statistical significantly in female (27 spots) than male (4 spots) of D30E (Fig. 4) . A similar trend was found in D9E study with a total of 26 and 2 spots detected to be significant in female and male respectively.
Gene annotation
Gene annotation was performed using probe sequences from NCBI BLAST program http://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE_TYPE= BlastSearch&BLAST_SPEC=OGP__9823__10718 by selecting two different pig nucleotide databases: Annotated RNAs (Annotation Release 105) or Genome (Sscrofa10.2 reference Annotation Release 105) to maximize the search with positive hits. Sequences were considered to be significant alignments when the identity was more than a 98% match with the bit score ranging from 56.5 to 111. After extensive reannotation, only 23 of the DE genes from both studies (Table 2) received the same gene symbols in pig with their human orthologs, and it was found that only two genes, GTPBP2 [9] and MIR9-3 [10] . could be regulated by the reproductive hormone estrogen after extensive PubMed literature search.
In conclusion, only a few DE genes were identified in D9E or D30E between IS21FE and IS21SE and more DE genes were found in females than males in response to the unique physiological condition present in IS treated PP sows.
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